List of Figures

Figure 1: Scope of Migration Planning Activies
Abstract
The DoD often faces the challenge of migrating from legacy systems to new target systems. Such migration efforts represent a complex engineering problem. These efforts call for a migration plan to supplement the development plan. The migration plan addresses issues associated with phasing out legacy systems and moving to the new system. These issues include user interface compatibility, database compatibility, transition support, system interface compatibility, and training. By producing and implementing a migration plan, a development organization can help a user community make the transition in an orderly fashion.
This note describes migration planning, identifies influencing factors, outlines a set of migration planning activities, and offers a set of guidelines for the migration planning process.
Introduction
Many DoD organizations face the problem of having to modernize their existing software systems by migrating to more capable systems. Modernizing legacy software systems is a complex engineering problem that includes most aspects of traditional software development with more constraints [Feiler 93] . A successful migration effort requires both a sound development plan and a sound migration plan.
A development plan addresses the selection of the appropriate software processes, methods, tools, and hardware and software platforms. A migration plan created in conjunction with the development plan is necessary to help ensure that the operational transition to the new system goes smoothly.
A good migration plan should weigh programmatic and technical drivers for system development against customer priorities. Because of this, the plan may impact system development and certainly should impact system deployment. Iteration among the key stakeholders is necessary for an effective migration effort. Like development, migration planning involves tradeoffs among cost, schedule, risk, and resources.
Migration issues have been identified previously [Bergey 97, Bergey 99a ]. This current note focuses on migration planning, identifies influencing factors, outlines a set of migration planning activities, and offers a set of guidelines for the migration planning process. These activities are outlined in the following subsections.
Review Inputs
As shown in Figure 1 , migration planning relies on planning and development artifacts as inputs. These inputs provide a baseline description of the current state of the legacy systems, a baseline description of the new system, and a concept of operations that describes the target system from a user-oriented point of view. A review of these artifacts provides an initial understanding of the degree of compatibility between the new and legacy systems. 8. Are the target system databases compatible with existing legacy databases?
9. Is there a need for software utilities for converting existing legacy databases?
10. What is the ability of target system interfaces to support existing legacy system interfaces with other external systems?
Describe Migration Management Approach
Managing the migration effort is a critical success factor. It is important to determine how ongoing enhancements to legacy systems will be managed while the target system is being developed.
The migration management approach needs to consider how to
• Track progress on milestones.
• Identify and monitor open issues.
• Identify and mitigate risks.
• Establish communications among system developers, points of contact for the legacy systems, organizations responsible for interfacing systems, and customer and user groups.
Identify Migration Prototyping Needs
Prototypes can effectively test the potential solution, especially in cases where current systems are complex and involve many users. The migration plan should identify prototyping needs. At the same time, it should address the extent to which migration considerations call for prototyping both to mitigate risks and to demonstrate proof-of-concept to users.
This activity also should address the scope of the prototyping need, the migration concepts that are being tested, a set of expected outcomes, and mechanisms to evaluate whether the expected outcomes have been achieved. The prototypes need to be meaningful, and they need to be more than just a public relations type of "demo." Prototype solutions can be evaluated through a variety of means, including proof-of-concept evaluations, user evaluations, and architecture evaluations.
The user interface is particularly appropriate for prototyping. For example, rapid "storyboard" prototyping provides a software snapshot of a display screen that mimics what a user would see with the system. A prototype can be completed in weeks as opposed to months of laborious specification. An effective prototype can also enable users to sign-off on the new user interface and operational usage scenarios before hard system and software implementation decisions are made.
Identify Migration Piloting Needs
Because of the large number of factors in the legacy environment and the number of users who are potentially affected, pilot implementations on a small scale may be recommended to provide help in the migration effort. This activity should address the extent to which migration considerations suggest that pilot solutions are needed to validate system integrity, performance, and acceptance by users.
Besides their value in testing a technical solution, pilots also serve as a mechanism for providing informed user input and for achieving user buy-in. After determining the scope of the pilot, it is necessary to establish the degree of user involvement in validation and verification.
The Second DoD Product Line Workshop identified the following situations where a pilot approach might be appropriate [Bergey 99c ]:
• There is a problem but it is unclear that consolidating legacy systems and migrating to a new system is a good idea.
• There is insufficient buy-in to the concept and user skepticism that migrating to another system will be able to meet their needs.
• The organization lacks a cooperative culture.
• There are limited resources to undertake a large-scale migration effort.
• The feasibility of migrating users from any of the existing legacy systems to a single new system has not yet been proven.
• There is currently too much instability operating and improving legacy systems to consider migrating.
• The organization is large and the pilot effort will be easily staffed.
To succeed, the pilot
• should not be on a critical path
• should be important to the mission or business
• should not require people who are already schedule constrained
• should not be tightly scoped and constrained
• should have a pre-existing advocacy group
Once the pilot is performed, it is important to evaluate its results and determine if the vision and goals are still practical or whether they should be scaled down, revamped, or possibly even abandoned. These kinds of decision points should be built into the migration plan.
Describe Roll-Out for Migration
The rollout of new capabilities needs to be carefully planned. Rollout tasks include
• describing phasing system builds • determining support needs
Describe Phasing of System Builds
As part of developing the migration plan, an evaluation should be made of the number, type, and phasing of system builds that would best support customer priorities and user needs.
The plan should address the following set of questions:
1. To what degree should the system be rolled out and deployed in manageable increments to better accommodate customer priorities and the needs of the user community? What is needed for each increment from a customer and user standpoint?
2. What will be the impact and risk of rolling out the system's capabilities in a specific order and timeframe?
3. When and in what order can legacy systems be retired?
Milestones need to be identified in the migration plan that customers, developers, and users can all accept. A risk assessment should be performed before finalizing system build rollout plans to ensure planning estimates are reasonable, the approach is well conceived and in line with organizational priorities, and the potential impact on customers and users is acceptable.
Determine Support Needs
A level of support must be provided to assist users in using each build and transitioning to the new system. In addition, users often require operational assistance to help them understand the target system's capabilities and operations. Issues that need to be addressed include 1. What training and operational assistance will the users require?
2. What is the general level of migration support that will be required by the user community to ensure a successful migration?
3. How will user "buy-in" and target system acceptance be achieved?
4. How will unavoidable changes in legacy systems/products features and services be communicated to the user community?
The migration plan should focus on addressing these questions by targeting user support in the areas of
• training for users in learning and adapting to the new system's way of performing the same types of tasks
• a help desk and on-call technical assistance
• interim user manuals
• a trouble-reporting system
• technical assistance to users migrating to the new system
• opportunities for trial use of the new system
• system demonstrations to show existing legacy system users how the new system operates and how they can perform comparable tasks
• mentoring services to help key users transition their work to the new system
• workarounds to offset loss of support in critical areas or to overcome operational problems
Describe Approach for Completion of Migration
After each new rollout and training phase is complete, the developer needs to ensure that users migrate to the new target system. Basic issues include both the timing and the extent to which users will be able to convert to the new system.
The migration plan should develop approaches to accelerate the migration effort and to decommission the legacy systems as soon as practical. Extra effort may be necessary to accommodate the "late adopters" and other users who are experiencing unanticipated or thorny problems. This may require developing temporary workarounds until a suitable solution can be developed, tested, and included in the next software release or system rollout. Another aspect of this activity is estimating the time and cost to complete the transition of all users to the new system and to decommission the old systems.
The developer should consider incorporating the following approaches to help migrate users of legacy systems:
• Inform each group of users how and when they should transition their specific tasks and workload from their legacy systems.
• Establish incentives to fully transition operations and eliminate dependencies on legacy system operations.
• Provide assistance or software utilities for converting legacy databases.
• Form a migration user's group for each major legacy system to address any lingering migration issues and problems.
Previous work has identified checklists for system evolution [Bergey 98 ], enumerated reasons why reengineering projects fail [Bergey 99b ], and identified guidelines for migration efforts [Bergey 99a ]. We derived guidelines from these reports and, in this section, apply them to the migration planning process.
These guidelines include:
1. Analyze the needs of the affected stakeholders to determine migration schedules, training requirements, and operational cutover to the new system.
2. Develop quantifiable measures of success for the migration effort.
3. Initiate the migration planning effort at the outset of the project before the development and implementation approach is set in concrete. Clearly define lines of communication and authority and provide adequate resources. Do not treat the effort as an added task for assigned team members.
4. Involve customers and users in the migration planning effort.
5. Do not allow system implementation to begin until a migration plan is approved and the "buy-in" of the affected stakeholders is obtained.
6. Avoid a "big-bang" approach to migration. Break the problem into "doable chunks" that correspond to the planned rollout of new system solutions:
-Make certain the migration effort is appropriately scaled and commensurate with the organization's resources, skills, and current workload.
-Establish priorities for migrating users of the existing legacy systems.
-Give consideration to any organizational infrastructure improvements that can accelerate the migration effort or may be needed to overcome impediments in the current working environment. -Establish criteria to evaluate the level of difficulty of transitioning the user community corresponding to each legacy system.
-Consider addressing high-risk migration issues first since their solution may have the greatest impact on the development effort and may determine the feasibility of migrating users of every legacy system.
-Identify meaningful and measurable milestones to track progress.
-Survey the user community as early as possible to obtain their insight into what they believe are the greatest impediments to moving to a modernized system. -Ensure that the scope of migration planning includes deployment, transition to full operational use, and phase out of any affected legacy systems.
Despite its importance to success, the development of migration plans has been neglected in the past. Nevertheless, a migration plan can help ensure that a development organization can successfully transition an active user community from a legacy system to its replacement. A realistic migration plan addresses the deployment and transition issues associated with migrating to a new system and phasing out an existing system. This technical note outlines the activities involved in migration planning. It presents steps that an organization can take in developing a migration plan. The note also provides a set of guidelines for implementing a migration plan.
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